Indications from a molecular dynamics simulation of a 2.2 molal Lil solution of the existence of a second hydration shell of Li+ have been checked by an x-ray investigation of the same solution. The scattering data are analysed via partial structure functions and radial distribution functions which have been obtained from a model fitted to the total structure function. Experiment and simulation agree on first neighbor ion-water distances. An octahedral arrangement of six water molecules in the first hydration shell of Li + and additional twelve water molecules in the second shell have been verified by the experiment.
I. Introduction
In the preceding paper [ As the ST2 water model [4] was employed in the MD simulation and a water-water pair potential derived from ab initio calculations [5] was used in the MC simulations the formation of a second hydration shell around Li + seems to be real and not introduced artificially by the description of the water-water interactions in the computer simulations.
The only diffraction experiments on Lil solutions reported in the literature are the x-ray measurements by Lawrence and Krüh [6] . The problem connected with an x-ray investigation of a Lil solution is the relatively small contribution to the scattering from the Li + -water interaction compared with the water-water and I~-water ones. Therefore, Lawrence and Krüh did not draw any conlusions on the hydration shell of the lithium ion from their experiments. X-ray measurements on LiBr solutions Reprint requests to Dr. K. Heinzinger, Max-Planck-Institut für Chemie, Saarstr. 23 [11] did not lead to information on the existence of a second hydration shell of Li + for various reasons. Their conclusions are restricted to the first hydration shell, the structure of which has been discussed in a previous paper [12] .
The indications of the existence of a second hydration shell of the lithium ion by the computer simulations has led us to reinvestigate this question by xray measurements of a Lil solution, in spite of the problems connected with the strongly different contributions to the scattering from the various interactions. In the analysis of the scattering data various models have been employed. The results of the x-ray measurements are compared in detail with the ones from the MD simulation on the basis of structure functions and radial distribution functions.
II. X-Ray Measurements
The x-ray measurements of the 2.2 molal Lil solution were performed at 25 °C using transmission geometry with a flat monochromator in the primary beam. The plane -parallel windows of the thermostated specimen holder had been prepared from 100 um thick plates of a quartz single crystal placed at a distance of 1.4 mm. At this thickness of the liquid layer and due to the high attenuation 0340-4811 / 81 / 0900-0967 $ 01.00/0. -Please order a reprint rather than making your own copy. 
where / (k) is the corrected absolute, coherent intensity of the scattered beam and f a (k) and x a are the scattering amplitude for a particle of type a and its mole fraction, respectively. The scattering amplitudes were used in an analytical form, the parameters of which were taken from the literature [14, 17] . A correction of the scattering amplitude for anomalous dispersion was carried out for the iodide ion, where it is significant.
III. MD Simulation
The 
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is compared in Fig. 1 with the experimentally determined structure function H cxp (k) and the one resulting from the model Hyu^k) fitted to H cxv (k).
IV. Discussion

A) The Total Structure Function
The comparison of the structure function calculated from the MD simulation (full line) with the experimental one (dots) in Fig. 1 tions. As the ST2 model with its four point charges exaggerates the nearest neighbor water-water contributions, its negative part compensates the iodidewater part in the range in question.
The discrepancies in the ranges 3.0 -4.5 and 10 -12 A -1 result also from interferences of the iodide-water and water-water partial structure functions as shown in Fig. 3 . These interferences are very sensitive to the weights of the two contributions.
Differences between the x-ray measurements and the MD simulation can be seen more clearly from the total radial distribution function G(r) shown in and the MD simulation (full). 
B) Model
The partial structure functions h aw can be derived from the x-ray measurements only by fitting a model to H exp (k). The model which has led to the best fit, where the quality of the fit is measured by 3) A tetrahedral arrangement is assumed for the solvent structure, in analogy to a previously The weighted partial structure functions derived from the x-ray measurement on the basis of model A are compared in Fig. 3 with the ones from the MD simulation. Differences are discussed below in connection with the radial distribution functions. 
C) Radial Distribution Functions
From the partial structure functions -shown in Fig. 3 glÄw {r), giw(r) and g ww (r) are calculated by a Fourier transformation and compared in Figs. 4 and 5 with guo(r), gioO) and goo(r) from the MD simulation.
In spite of the small weight of the Li-w interactions in x-ray measurements, the assumption of a second hydration shell in model A not only leads to the best fit (Table 2) discussion of the solvent structure the parameters from all four models can be employed. They are given in Table 3 . It is obvious from these numbers that in the solution two distinct nearest neighbor water distances exist outside the first hydration shells of the ions. A short one between the first and second hydration shell of Li + with r w j^o t-zz 2.70 A and a longer one for the water aggregates in the remaining solvent with r ww between 2.91 and 2.99 Ä (as for the hydration shell of I -no symmetry is assumed; the water-water distances there do not appear as adjustable parameter). In the models C and D, where no second hydration shell of Li + is assumed there remains only the parameter r ww as nearest neighbor distance, and necessarily an averaged distance results for the increased amount of solvent water which is significantly smaller than r ww in models A and B. The smaller value for o~ in the case of models A and B therefore indicates the existence of the two nearest neighbor solvent distances in the solution.
D) Concluding Remarks
The existence of a second hydration shell around the lithium ion, which was concluded from an MD simulation has been verified by x-ray measurements for a 2. 
